A large pleural effusion causing cardiac tamponade physiology and severe hemodynamic compromise is an uncommon event. We report a case of a 53-year-old woman with severe hypothyroidism presenting with myxedema coma and refractory shock. Her hemodynamic status failed to respond to fluid resuscitation and vasopressors. A transthoracic echocardiogram and chest radiograph demonstrated a pericardial fluid accumulation associated with a large left-sided pleural effusion. Thoracostomy tube insertion resulted in prompt improvement of the patient's hemodynamic status. Our finding demonstrates that a large pleural effusion may play an important role in cardiac tamponade physiology. M yxedema coma is an uncommon yet life-threatening complication of hypothyroidism (1) . Its association with pericardial eff usion is well known and explains some of the common cardiovascular manifestations of the disease: low-voltage electrocardiogram, large cardiac silhouette on chest radiograph, and diminished heart sounds on auscultation (2). However, even in the setting of severe thyroid dysfunction, the occurrence of cardiac tamponade and impaired ventricular function secondary to pericardial eff usion is rare (3) . Th us, we report a case of severe hypothyroidism presenting with myxedema coma and tamponade physiology where hemodynamic normalization after left thoracostomy tube placement alone strongly suggests a direct impact of pleural eff usion in causing increased intrapericardial pressure and subsequent cardiac collapse.
CASE DESCRIPTION
A 53-year-old woman was brought to the emergency department after being found unresponsive by a family member. Her previous medical history was pertinent for morbid obesity with a body mass index of 47.2 kg/m 2 , heavy smoking, congestive heart failure, chronic obstructive lung disease, and hypothyroidism after a total thyroidectomy due to thyroid cancer. Her family members reported she was noncompliant with her chronic levothyroxine replacement even after a hospitalization 2 years prior, when she was diagnosed with myxedema coma.
Clinical features on admission were hypothermia, hypotension, and coma. Orotracheal intubation was performed due to the patient's inability to protect her airway. Presenting (Figure 1 ). Obstructive shock secondary to cardiac tamponade was considered and reiterated by the echocardiogram fi ndings of a plethoric inferior vena cava without respiratory variation in its diameter of 2.63 cm (Figure 2a) , respiratory variation higher than 25% in mitral valve infl ow using pulse wave Doppler (Figure 2b) , and a right atrium collapse during systole and normal appearance during diastole (Figure 2c, 2d) .
As the lung transthoracic ultrasound signaled a pleural effusion of 1.4 L by Balik's formula, and considering the patient's large body habitus, it was decided to proceed with a thoracostomy tube placement (pigtail catheter). After the pleural fl uid drainage, the patient's hemodynamic status improved dramatically, and the vasopressors were stopped. A second chest radiograph (Figure 3a) and a comprehensive transthoracic echocardiogram by the cardiology team (Figure 3b, 3c) were performed; both demonstrated the nearly complete resolution of both the pleural and pericardial eff usions. Pericardiocentesis was deemed no longer necessary.
DISCUSSION
Our report illustrates a severe case of hypothyroidism presenting with myxedema coma. Th is condition is a medical emergency that, despite aggressive treatment, still carries a high mortality rate (1, 2) . It can occur either as a natural progression of hypothyroidism or be precipitated by a number of events including acute illness, metabolic disturbances, use of opiates or hypnotics, trauma, or cold exposure (2) .
As seen in our patient, hypothermia and obtundation are common presentations of myxedema coma. Diastolic hypertension associated with a narrowed pulse pressure is its most described hemodynamic fi nding, and it can progress to hypotension once the cardiac output is reduced (2) . Th e occurrence of pericardial and pleural eff usions can be as prevalent as 80% when myxedema coma is present (2) . Th e increased capillary permeability and the impaired lymphatic drainage participate in the ongoing accumulation of fl uid into body cavities, raising intrathoracic pressure and progressively restricting cardiac fi lling (3) . Th e slow onset of fl uid accumulation and the ability of the pericardium to distend are possible explanations for the rare occurrence of tamponade physiology in hypothyroid patients, even when moderate or large pericardial eff usions are present (3, 4) .
Cardiac tamponade is caused by increased pericardial pressure leading to cardiac chamber compression and collapse. Its presentation can range from mild hemodynamic fi ndings to obstructive shock and death (5-7). During the development of cardiac tamponade, a sequence of external compression of the cardiac chambers is usually seen. First, the atria are aff ected by the transmural pressure elevation, and their free wall begins to collapse during systole. Due to its low intracavitary pressure, the right atrium is the fi rst chamber aff ected, followed closely by the left atrium. Second, as the pericardial pressure progressively increases, the right ventricle free wall starts to collapse during diastole. Due to its higher intracavitary pressure, the left ventricle is the last chamber aff ected by the rising pericardial pressures. Only late in the tamponade progression, the interventricular septum shifts toward the left ventricle, impairing its fi lling and also the systolic function. However, even with a large pericardial eff usion, a left ventricular free wall collapse is uncommon (6) . In 1991, Kisanuki et al (8) indicated that large pleural effusions can also be responsible for the clinical and echocardiographic signs of tamponade despite the traditional link between cardiac tamponade and accumulation of fl uid in the pericardial space. Experimental evidence in canine models corroborated the clinical experience, when euvolemic canines developed cardiac tamponade regardless of whether it was induced by intrapericardial or intrapleural fl uid infusion (6) . Right ventricular diastolic collapse was observed in both groups, and its onset occurred at a similar intrapericardial pressure. During intrapleural fl uid infusion, intrapleural and intrapericardial pressures rose in the same manner (6) . Subsequently, other case reports demonstrated the development of clinical echocardiographic and Doppler ultrasound signs of cardiac tamponade in patients with pleural eff usions and otherwise insignifi cant pericardial eff usions; drainage of pleural fl uid in these patients resulted in hemodynamic improvement (6) (7) (8) (9) . As in our report, the tamponade physiology resolution after pleural eff usion drainage strongly suggests a direct and signifi cant eff ect of concomitant large pleural eff usions in addition to mild to moderate pericardial eff usions in causing tamponade as a severe hemodynamic complication.
Pericardial fl uid analysis in a myxedema coma patient usually demonstrates a high protein and cholesterol content; however, that study is not routinely part of the immediate diagnostic workup (10) . As it requires invasive procedures and has no evident implications in initial management of myxedema coma, a diagnostic pericardial tap is reserved for patients who do not respond to standard treatment with thyroid hormone replacement when an alternative diagnosis is considered (2, 10) . In the reported case, the patient's presentation was compatible with myxedema coma and a therapeutic pericardiocentesis was planned for the only purpose of relieving the cardiac tamponade and the hemodynamic compromise. As the cardiac eff usion promptly resolved after the initial pleural tap and no pericardial eff usion was noted in the subsequent echocardiogram performed 12 hours later, no aggressive eff orts to drain and sample the pericardial fl uid were deemed necessary.
In summary, although a rare consequence of severe hypothyroidism, cardiac tamponade is a life-threatening condition. Cardiac tamponade may occur secondary to high intrapericardial pressure generated by signifi cant pleural eff usions despite being usually linked with the presence of moderate to large pericardial eff usion. As illustrated by our repo rt, in patients presenting with both pleural and pericardial eff usions, thoracentesis is probably the safest initial procedure to perform and might result in complete recovery of hemodynamic status.
